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SOME OF THE CHEMICAL
CONSTITUENTS OF GUARANA

BY
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LECTURER OX BIQ-CHEMISTRY 1IN TUE UNIVERSITY OF BRISTOL
(Received for publication [anuary 2, 7970}

The guarana used for this investigation was kindly given to me
by Dr. Wolferstan Thomas, who informed me that the drug is used
as a remedy against diarrhoea 1n Brazil The work was carried out
by me while still on the staff of the Liverpool School of Tropical
Medicine, in the Runcorn Research Laboratories.

As far as my present results go, the chief and probably the
effective constituent of the particular guaranal examined by me is
the alkaloid C,,H,,0,,N,, for which the name [-grarinine is
suggested.  The B-gnarinine differs from Martius's? guarinine,
isolated by him from Panllinia sorbilis, in that I was unable to
identify it either with theine or with theobromine, whereas guarinine
is, according to Berthemot and Dechatelas,? simply theine This is
of interest, as the alkaleids both of Paullinia sorbilis (v. cupana)
and P. cambess are either theine, thcobromine, or a mixture of both
alkaloids. However, it ought to be mentioned that neither of those
two species of Pawnllinia are used for diarrhoea, according to
Dekker,* who states, on/y with reference to Panllinia trigonia,
Vellos: ‘de zwak gerooste zaden teger diarrhoe!  This probably
accounts for the fact that 1 was unable to find in the guarana L
examined, an alkaloid of a known purine type.

B-guarin ine

The finely powdered material was extracted with alcohol
contaming 1 per cent. of hydrochloric acid, at a temperature of
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55 te 60° C. on the water-bath.  Alter cooling, the caleulated amou
of ammonia was added and the product—a greyish powder—collectsd
and re-dissolved in boiling aleohol.  The alcoholic solution was the
boiled with animal charcoal for ten to fiftcen minutes, filtered ad
evaporated to about one-third of its volume, when on standing smal
needles crystallised out.  These needles melted at 21 7° to 210°, but
at a temperature of 167° to 100° a slight decomposition was naticed
The product was dried for two hours at 116° when a loss of water of
crystallisation corresponding to 2} molecules was observed.

The following analyses were carried out : —

L oz2151 gr. gave o374 gr. CO, and o1065 gr. H,0.
Il o2001 gr. gaye 0’3474 gr. CO, and co09;9 gr. H,0.
III. 02337 gr. gave 04057 gr. CO, and o'1109 gr. H,0.

IV. 02211 gr. gave 188 cc N, (moist) at 2;°C. and ;41 mm.

V. o2473 gr. gave 20°0 c.c. N, {moist) at 27°C. and 741 mm.

Found C = 4747%, 47°35%, 47°35%.

H = 35350%, 544%, 527 %.

N = g24%, goo%.

CH,, O, N, (B-Guarinine) requires: C = 4700%, H =400
N = g14%.
C<H,,O,N, (Theine) requires : C — 49'48%, H = 5716%, N = 2886%
C.H,0,N, (Theobromine) requires:  C = 46'66%, H = 444b
 N=3rn19v.

'On.boiling with acetic anhydride, &-guarinine forms an acet;!
der:vatlve—-—probably the monoacetyl (?)—which crystallises from
alcohol in small needles and melts at 162° to 166°,

\Z’_hen treated with methyl jodide, B-guarinine forms the core
?ionl;ng C40H47021N4CI‘ aI’ which 15 easl']y— transformed into the
e base C4GH4?021N4CH30H on treatment with freshly prepared

Ag2o. The base cr . i
ystallises fro . = hich
melt at 167° to 168°. rom chloroform in long needies, w

Lik : o '
chlorofs other a]kaflmds, B-guarinine forms, when brominated 1
. H_rm. a brom:r.le derivative, probably C, I, Br O,,N,, which

ystallises from acetic aciq and alcohol, and melts at 236° to 237°

From th }
witromen h e above analytical daota i is obvious, especially from th
& gures, thar 8- §narinine is neither theine nor theobronint
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Similar conclusions must be drawn from a comparison of the
different melting-points of 3-guarinine and its derivatives, with those
of theine or theobromine and their derivatives, as can be seen froem
the following table : —

B—Gunrinine Theme ‘Theobreminc
Free Base oeevveeeremeecrnievcunnnnns 217-219° 234-235" 329-339°
Acetyl deTivative, v unvernenrannsvans 192-156" Not known Not known
MEthF e ceeeeneveeeeerteesaessaroneens 167-168° 137-138° 1ig-121°
Broming suvssereensisererennnrerinnnn 236-237° 206-209" Nut knowa

A great deal of attention has been paid by other workers to the
tennic acid? the so-called guarana-tannic acid, found in guarana, but
| have heen unable to confirm their results, viz,, that guarana-tannic
acid is identical with catechin. On the other hand, my results pont
mere or less to the fact that this particular acid is identical with
Chiorogenic acid, isolated by GorterS from Liberian coffee-heans.
Gorter has recently proved that coffee-tannic acid does not exist, and
has shawn this acid to be a mixture of chlorogenic and coffalic acids.
He' has also shown the so-called FHeliant-tannic acid from
Helianthus annuus to be chlorogenic acid.

A quantitative estimation of the tannic acid in the guarana carried
ot by Kérner's and Nierenstein's® caseine method gave 4°3 per CellF-,
an amount which seemed to be sufficient for an attempt at isolating 1t.
The acid was accordingly isolated by the acetone-method? and
purified by formation of its lead salt. It represcnted an amorplious
powder of no definite melting point. It was further puriﬁed_by
dissolving the product in ethyl acetate ; the solution, after filtening,
was evaporated to dryness and re-dissolved in boiling water, from
which solution it slowly separated out n small colourless needles,
which melted at 19g° to 201°.

For the analysis the product was dried for two hours at 110%

01886 gr. gave 0'3664 gr. CO, and 0°0877 gr. H,0.

Found, C = 5208%, H = 5717
Ci.H,0,, (Chlorogenic acid) requires: C = 5200%, H = 522%.
C,.H,,0, (Catechin) requires: C = 62:06%, H = 4'83%
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These results, which indicate that guarem:{-tal.mic acid may Ibe
identical with chlorogenic acid, were nof confirmed either by f'ormaﬂou
of the acetyl derivative or the aniline saflt; both preparatw}]s had
quite different melting points from those given by.Gortelz. Tlhls ]ea.iis
us to the view that the tannic acid fromn guarana is not identical u-n%]
chlorogenic acid, but that it is as an ind.cpendent guarana-tfmmc
acid ; and in no case can this acid be conmdered. to be catechin, z
can be seen from the following table of melting points . —

—

I Acetyl derivative Aniine wlt
o ant
Guarana tannic acid ’ M.P. 1gg-201° MP 1471497 MLP. 205-20
-]
Chlorogenic acid ..................... } ALP. 206-207° ALP. 18o-151° MPag
Catechin oooeveiiiiiininnnnne, AP ags-ags® ALP, 124-125" Not known
Perkin’s & Yoshituka's -
higher-melting Catechin ...... ALP. 235-235° Naot known Not knows
Acacia Catechin ..ovuee oL ALP. zo4-205° MLP s8-160°  Not known
o
e . I

: . o o
Further investigations of both the B-guarimine and the guarathE
tamnic acid are wanted, before a definjte opinion with regard t{? 3
oo . Fanie i
constitution of these two compounds can be formed; Aowener, i

. . . . . i
case can lhe opinion be maitained that the ch ief coustituculs of ik
plant are theine and catechin,
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